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(57) Abstract 

Novel asparnl dipeptide ester derivatives (including salts thereof) such as N-[N-[3-(3-hydroxy-4-methoxyphenyI)propyl]-L-a- 
aspartylJ-L-(u-methyl)phenylalanine 1 -methyl ester which are usable as sweeteners; and sweeteners, foods, etc. containing the same. These 
compounds arc usable as low-caloric sweeteners being much superior in the degree of sweetness to the conventional ones. 
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. 05U ^;U) ^JPA. 0 ° CT 1 filFeJ, ll:IST 1 &lf #L/c. Kf&mzm 

*nm.m7kmi- v u s Azk&fs 5 o m 1 ^jjpa, rax^;u 5 0 m 1 t 2 niffita l 
ft. mmm^mm-k^x^mL. i;j(iii?^yOA«ii Essr?^* 

yj- (PTLC) TfiIKU N — [N — [3- ( 3 -^>>?;P*+ 4 - * 
h + y7i3) 7'D^Xj^ -0-O-^yyJl'-L-a-77 A' Jlf jH - 
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L- (ct-^^Jl) 7x"Jl/77-> 1 - ^^;UX7sT-;H . 17g (1. 8 

••±sBN- [N — [3- (3-^>yM+y-4-/h + ->7i^) y°u^ 
- /3 -O-^OvJlz-L - a -T7x/^;i/^;H -L- (a-^^)l) 7 x 
-;l/T^^> l-/^^X7s^;H. 17 3g (1. 785U : EJU) *:*$J 
-JU3 0ml £7k 1 m 1 (7)rI^?§^tC?§M. L 1 0 ( 5 0 %^7^ 

) 3 5 0mg^SD^fc o dtl^7K^#ISmTlC^S-c : 3B#P B 1il7cL7to MM^m 
$LT|5£^ li^iETici^lfc. #fLfcIl^Kts5)(:ii$PTL 
CTiSlTN- [N- [3- (3-kFo + y-4-^h + y7i"JW 
t°;H -L-a-7X/tW] -L- 7i-Jb77^> 1- 

^^X7ril'5 5 3mg (1. 17 5 U^JU) £IS#:<h LTftfe. 

'HNMR (DMSO-d 6 ) 6:1. 27 (s. 3 H) , 1. 60-1. 
7 2 (m, 2H) , 2. 3 0 - 2. 6 0 (m, 6 H) , 3. 10 ( d d , 2 H) 
, 3. 50-3. 6 2 (m, 1H) , 3. 56 (s, 3 H) , 3. 71 (s, 3 
H), 6. 54 (dd, 1 H) . 6. 61 (d, 1H), 6. 79 (d, 1H) 
, 7. 04-7. 10 (m, 2H) , 7. 2 2 - 7. 3 4 (m. 3 H) , 8. 4 
0 ( s , 1H) , 8. 80 (brs, 1H) , 

ESI (3Lls{7 hnx7U — r^->fb?£) -MS 4 7 3. 3 (MHO 

tms (.mm) i8ooo« 
mmm 2 > 

N — [N — [3- (3 h^->-4- t FD + «/7i-;W ^Ot!;U] -L- 
a-77^W] -L- (a -7^;P) 7x^77-> 1 -^fJH7r 

3 -^>vJU^"^r->-4 h + y-»tA7^Tt KOf^*)0tC 3 
4 - t h*D + yy>tA7Jl/Tt h* &m ^Z&tVfenifom 1 £|W]t«fCLTN 
- [N- [3- (3-/h*y-4-kHo*y7zz;i/) 7 □ fcTJU] — L — a 
-7XA;^V] -L- (a-^^U) 7i377-> 1 -^^Jl^XXfJl' 
£&J|»4 2 . 7 XTBfttLTISfe. 

'HNMR (DM SO - d B ) (5:1. 28 (s , 3 H) , 1 . 60-1. 
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7 2 (m, 2 H) . 2. 2 4 - 2. 5 8 Cm, 6 H) , 3 . 14 (eld, 2 H) 

, 3. 4 3 - 3. 5 0 (m. 1 H) . 3. 56 (s, 3 H) , 3. 74 (s, 3 

H) , 6*. 5 6 (d. 1H) , 6. 6 5 (cl, 1H) , 7. 0 7 (d. 2 H) , 

7. 20-7. 32 (m, 3 H) , 8. 33 (s, 1H), 8. 65 (brs, 
1 H) o 

E S I —MS 4 7 3. 3 (MHO 

tf wjk (mm) i8ooo« 
mmm 3 ) 

N- [N — [3- (3 - t Ko*->- 4-* h*v7xz )l>) y'u tf;U] -L-. 

L- (a - *^010 -7x1^77- XDRtiK) \Z 3 -->>7 a^\^->;U-L - 
77Z>^ffll^TO»]liP]tit:lTN- [N- [3- (3-tKD + 
->- 4 - ^ h*z/y 7°n¥jl] -L-a-77AJWH -3-->^n 

^^>;u-L-T^~> l-^?;i/XXf^^iRf 3 0. 0%Tii*ilt 

'HNMR (DMSO-d,) 5:1. 11 (m, 2 H) , 1. 6 4 <m, 
10H) , 2. 2 7 (m, 1 H) , 2. 3 8 (m, 1 H) , 2. 4 5 (m, 4H 
) . 3. 3 8 (m, 2H) ,3.51 (m, 1 H) , 3. 6 1 (s, 3 H) , 3 
. 7 1 (s, 3H) . 4. 3 7 (m, 1 H) , 6. 5 7 (m, 2 H) , 6. 7 8 
(m. 1 H) , 8 . 4 7 (m, 1H) . 
E S I —MS 4 6 5. 3 (MHO 

tms (mm) 2 5 o o o « 
(mm<\4) 

N- [N— [3- (3-^ + y-4-th'D4 : y7i^) y°u\i)l] -L- 
a-77/tJl/fJP] - 3 -^□'x^vJU-L-T^ — > l-y^JUXfJl' 

L- (a-*^;iO -7xZJl/7 7Z>©-(^ (3 1:3- y^D^y^ - L - 
7^ — >£, 3 -^>->*;|/^->- 4 - * h^->y>tA7Jl/fh K (7)ft;b D Ic 

M 
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LmmiZLThS- [N — [3- (3-^h + y-4-th'D + y7i^) y'u 
t:";l/] -L-a-7XWiH - 3 - is 2 a ~> )l- L - T ? ~> 1-/ 
^XX^;L-£^JKlfi 2 8 . 7 %Tifti LT?#7to 

'HNMR (DMSO-cl B ) 5:1. 1 0 (m, 2 H) , 1. 6 2 (m, 
1 0 H) , 2 . 2 5 (m. 1 H) . 2 . 3 8 (m. 1 H) , 2 . 49 (m, 4H 
) , 3. 38 (m, 2H) . 3. 52 (m, 1 H) . 3. 60 (s, 3 H) , 3 
. 73 (s. 3H) , 4. 36 (m, 1 H) , 6. 63 (m, 3 H) , 8. 46 
(m, 1H) o 

ESI- MS 465. 3 (MHO 
tms 2 5 0 0 0 & 

tnmm 5 ) 

N- [N — [3- (3-kHD^y-4-^h + y7x-;i/) 7"oEJP] -L- 
a-7X/W] -L-7x2J^'iJ :>> l-^fJVX7riKDM 

V^^ntt^llS^Il tlWJtllCLTN- [N — [3- (3-tFn^y-4-/h 
* -> 7 jl-ji) -fa tf;H — L — a — TT.n^J-M -L-y^ -)V!f U >- > 

1 -^^;UXX^;i/^^J|X?i 1 9. O^oTWtLTflfco 

'HNMR (DMSO-d s ) 6:1. 6 3 (m, 2 H) . 2. 3 0 (m. 
1H) . 2. 4 2 (m, 1 H) . 2. 4 8 (m. 4 H) . 3. 3 8 (m. 1 H) 
, 3. 63 (s, 3H) , 3. 71 (s, 3 H) , 5. 44 (m, 1 H) , 6. 
5 5 (m. 2 H) , 6 . 7 8 (m, 1H) , 7 . 3 8 (m. 5 H) . 8 . 9 6 ( 
m. 1 H) o 

ESI- MS 445. 3 (MHO 

tr«ft« (mm) hoo^ 
(mmm 6 ) 

N — [N- [3- (3-/h*y-4-kKD + y7iz;W 7°n£)l] -L- 
a-TX/NOI/^U] -L-7iz;^'U ->> 1 -*^\H,X*7JKB£jbS 
L- (a-*^) -7iZj|/77->^0l:L-7 i-;^'Jy>S, 
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N— [ti- [3- (3-^h + y-4-tFo + y7x^) "fuld)V\ -L- 

-L-7i-H'J-» 1 - *^)\>3-7,^)V^W&%2 3 
. 5 %T'EH££ LT^Co 

'HNMR (DMSO-d,) 5:1. 6 5 (m, 2 H) , 2. 2 9 (m, 
1 H) , 2. 4 3 (m, 1 H) , 2. 5 0 (m. 4 H) , 3. 5 8 (m, 1 H) 
, 3. 63 (s, 3H) , 3. 73 (s, 3 H) , 5. 44 (m. 1 H) . 6. 
4 1 (m, 3H) , 7. 3 8 (m, 5H) , 8. 9 4 (m, 1 H) . 
E S I —MS 4 4 5. 3 (MHO . 

■wmm (mm) 7oo§ 
mmm i ) 

N — [N- [3- (3 - t h'O + y-4 h^->^oi— JU) kOb] -L- 

a-7XW^] -DL -*^E^i-Jl^T^-> 1 - *^)lJLX^)lCD-£rf& 
L- (a -^^;10 -7x- ^T^xXDftfc)^ ICDL-^^E^x— ;U7^^ 
>£JHl>-5£WtelSi60iJ 1 <h|5j«|{cLTN- [N — [3- (3-tFO + ->-4 
— * h + ->7jc- ;U) 7'D h°;H -L-a-7X/WfJH -D L -*t7iZ 
Jl/77ii> 1 -*^;UxX^;U£3£iK>£ 1 6. 7 %TE!#<hL-a#fc. 

'HNMR (DMSO-d 6 ) o : 1. 6 8 (m, 2 H) ,1.96 (m, 
2H) , 2. 3 2 (m, 1 H) . 2. 4 6 (m. 1 H) , 2. 5 8 (m. 4 H) 
. 3. 37 (m, 2H). 3. 52 (m, 1H), 3. 60 (2s, 3H), 3 
. 70 (2s. 3H) , 4. 2 1 (m, 1 H) , 6. 68 (m, 3 H) . 7. 2 
3 (m, 5 H) , 8 . 5 8 (m, 1 H) c 
ESI -MS 473.3 (MHO 

tms (mm) iooo« 
(nnm8) 

N — [N — [3- (3-/h + ->-4-kh*D^>7i-JW -fuMM - L - 

-DL-* : E7xZJl/77^> 1 - ^ ^X^fJKO^jS 
L- (a-^^;U) -7i^P77X>(D^t)i9l:DL-^7x-Jl/77- 
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>£, 3 -^<>^;U^^->- 4 h^v->>^-ATJUT-'t: KOf^JbO 13 3 - * 

IZLT'N- [N- [3- (3-^^y-4-hKo^y7x-» 7° □ fcTJlO 
-L-a-7XWJl/] -DL-* : E7x-Jl/77-> l-/fJHXr^ 
SjgJRSp 1 8 . 4 %T-Of*i LT»t. 

'HNMR (DMS O - cl s ) 5:1. 7 0 (m, 2 H) , 1 . 96 (m, 
2H) , 2. 34 (m, 1 H) , 2. 45 (m, 1 H) , 2. 56 (m, 4 H) 
, 3 . 4 0 (m, 2 H) , 3 . 5 5 (m. 1 H) , 3 . 6 0 (2s, 3 H) , 3 
. 7 0 (2 s. 3H) , 4. 2 1 (m, 1 H) , 6. 6 8 (m. 3 H) . 7. 2 
3 (m, 5H) , 8. 5 8 (m, 1 H) . 
E S I -MS 4 7 3. 3 (MHO 

■H-flcflE (mm) 1200ft 
(%mm 9 ) 

N- [N- [3- (3-tHD*'>-4-^h*y7xz;W fcT JU] -L- 
a - 7 7,y\0W^;H > 1 - n - kMl/X7>-^;KE>"8-E$c 

- > n -77°a ^JlJLX^Jim&i&Zmi'^UW-ttMMM 1 £: ISHU lc U T N - [ 
N- [3- (3-tFD^->-4-/h^y7i-JH 7"olf^] — L — a — 7 
X^Jls^Jl] -D-T7 — > 1 - n -7*o tf;UX7.^-;U^lg»R^3 7 . 3 %T7 

'HNMR (DMSO-d,) <5:0. 87 (t, 3H), 1. 28 (d. 
3H) , 1. 5 0 - 1. 6 0 (m, 2 H) , 1. 6 0 - 1. 7 0 (m. 2 H) , 
2 . 18-2. 60 (m. 6 H) , 3 . 43-3. 51 (m. 1 H) , 3 . 71 
(s, 3H) . 3. 9 5 -4. 0 2 (m, 2 H) , 4. 2 0 - 4. 3 0 (m, 1 
H) , 6. 5 4 (cl, 1 H) . 6. 6 1 ( s , 1 H) . 6. 7 8 (d. 1 H) , 
8. 5 0 (d, 1 H) . 8. 8 0 (b r s . 1 H) . 
E S I -MS 4 11.4 (MHO 

tms (#$m) 8 0 0^ 
mmm 1 o> 
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N — [N — [3- (3-/^y-4-kh'D+y7i-JW ~fu tf;U] - L - 
a-TX/N°JU^;i/] -D-77"> 1 - x\--?U\d)l3L7,7-)l<r) J cifc 
1 L — '( a — ^ 3~)V) -7i-;V77-> ^^;UX7.^;KD{ttD0ICD-y 7 
- > n-^otf^Xy^MfiieiS*. 3 -1>V)lttzs- 4 - * h4^>:>> 

ffll/^^(»»J 1 il5]^(CLTN- [N- [3-'(3-^h+y-4-kF 
D^y7i^) -L-a-77AWH -D-75X> 1-n 

-7 , Dt:il'XXTJ^EiK$2 7. 8%Ti#<!:bTt#?t. 

'HNMR (DMSO-d 6 ) <5:0. 87 (t, 3 H) , 1. 28 ( d , 
3H) , 1. 5 0 - 1. 6 2 (m, 2H) , 1. 6 2 - 1. 7 3 (m, 2 H) , 
2. 20-2. 60 (m, 6H), 3. 45-3. 51 (m, 1H), 3. 74 
(s. 3H) , 3. 9 4-4. 0 2 (m, 2 H) , 4. 2 0-4. 3 0 (m, 1 
H) , 6. 56 (dd, 1H) , 6. 65 (d, 1 H) , 6. 74 (d, 1 H) 
, 8. 51 (d, 1H) , 8. 60 (brd, 1H)„ 
E S I —MS 411.4 (MH-) 

ifo&m (.mm) 6 o o m 
i^mm 1 1 ) 

N — [N- [3- (2-t b*D3r->-4 h + ->7x- )V) -?u\L)V\ -L- 

a -7X^)1^)1] -L- (a-^^)V) 7x-^77-> 1 -^^JbX7T 

3 -^>^;U^=^->- 4 - ^ h 4- ATJl^k K ©ft*) Old 2 - ^ > 
4 h + y-»tA7Jl/ft KSfflHSEJUWilUfifll 1 iPUUfclL 
TN _ [ N _ [3_ (2-tKo^->-4-/h + ->7x-;P) yPtf;U] -L 
-a-77/^f^] -L- (a-^^;U) 7xXJl/7 7r:> 1-^^;UX7n 
t-;U*«JR*4 4. 0XT?Bftil/T»fc. 

'HNMR (DMSO-d.) 6:1. 27 ( s . 3 H) , 1 . 58-1. 
68 (m, 2H). 2. 23-2. 33 (dd, 1H), 2. 35-2. 48 ( 
m, 5H) , 3. 0 3 (d, 1 H) , 3. 2 5 (cl. 1 H) . 3. 4 3-3. 4 
8 (m. 1H) . 3. 56 (s, 3 H) , 3. 65 (s, 3H) . 6. 28 (cl 
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'"d. 1H) , 6. 35 (d. 1H) . 6. 92 (d, 1 H) . 7. 05-7. 1 

0 (m, 2 H) , 7.20-7. 31 (m. 3 H) . 8 . 35 ( s , 1 H) . 
' ES I — MS 4 7 3. 2 (MHO 

tm£ cmm) isooo§ 
mmm 1 2 > 

N _ [ N _ [3- (3-/?JI/-4-kh*D + y7x-JW Zfu¥)l] -L-a 
- 3 -yi7DA+yJl'-L-77^> 1 -/^Jl/XXrJKD 

3 4 -^>ey;u^-^->->>^-AT^7 :J t H&fflU^^ttWI 1 t 

|WJ#tc LTN — [N - [3- (3-/^-4-kHn*J'7z-JW ynfcfJU 

1 -L-a-J^^H - 3 ->i7 DA+y^-L-77- > 
IXril/^W3 5. 6 %T?B#tLT»t. 

'HNMR (DMSO-d 6 ) 6:0. 83-1. 65 (m, 1 1 H) , 1 
49-1. 60 (m. 2H) . 1. 63-1. 68 (m, 2H), 2. 08 ( 
s. 3H), 2. 24-2. 40 (m, 2H), 2. 41-2. 51 (m, 4H 
) , 3. 49-3. 53 (m, 1H). 3. 61 (s, 3H), 4. 33-4. 
50 (m. 1H) , 6. 65 (d, 1 H) , 6. 78 (d, 1 H) . 6. 86 ( 
s. 1H), 8. 48 (d, 1 H) , 9. 04 (brs, 1 H) . 
E S I —MS 4 4 9. 3 (MHO 

■tmm 4 o o o o « 

vmmm 1 3 ) 

N _ [ N _ [3- (2 -k + -/^7x-)H 7°Dh:JH -L-a 

L - (a-*^) -7x-;UT^-><D^0l33-->^O^\^->Jl/-L- 
7t>->£, 3 -^>x;U**->- 4 h + ->y>tA7^7k KOftfrOtC 
2 -^>vJU^->- 4 -^5 1 ;Ui>>7"A7;i,7 :; t: h*S:ffll^^ntt#E2ffiffil 1 t 
mmzLTN- [N — [3 - (2-kHa + y-4-^^7i-JH 7* □ 
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] -L-a-T^JW] -3-y^a^yJl'-L-77->^W2 6 

'HNMR (DM SO - cl B ) 6:0. 8 2 - 1. 6 5 (m. 1 1 H) . 1 
. 4 9 - 1. 5 9 (m, 2H) , 1. 6 1-1. 6 6 (m, 2 H) , 2. 17 ( 
s. 3H) , 2. 2 3-2. 41 (m. 2 H) . 2. 4 4- 2.4 8 (m. 4H 
) , 3. 47-3. 53 (m, 1H) , 3. 61 (s, 3 H) , 4. 33-4. 
41 (m, 1 H) , 6. 50 (d, 1 H) , 6. 59 (s, 1 H) . 6. 89 ( 
d, 1H), 8. 50 (d, 1H), 9. 12 (brs, 1 H) . 
E S I —MS 4 4 9. 3 (MHO 

ims (mm) 2 5 o o o f& 
mmm 1 4 ) 

N- [N— [3- (3 - t h*n^->-4-* h*~>7 3L~)l>) 7°ot:;H - L - 
a-TXWJl'] -L- (a-XT-JV) 7i"^77-> 1-^fJHXf 

3 -^>^JM-=lr->-4 h=lr->'>>^-AT;U^t K©ttfc>&*C, 3- (3 

te«tf'J 1 trattEtCS^a&fT^ t. N- [N- [3- (3-kh*P + ->-4 
-^h+->7x^) 7'Dk>] -L-a-77A;W] — L — (a-*3\>U 

) :7x-;i/T^> i-^?inxfJW!bni)o 
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i. Tse-^s: (i) ^7Kzn%mmT7,n)v^)vv^z?^Y^7sT)\'mmw 

COOR 8 

R 2 R 1 CO — NH»-C-*R 7 

R3— <f/-CH 2 — CH 2 — CH 2 — NH^C — H R 6 (1) 

RR CH 2 

COOH 

±15^^, r p R r r v R.RUR^n^nmmzmiL^x^x. *mm. 

^ (H) , ?kmm (OH) , Ki»*l^b3®7J^ + yS (OCH3, oc 
H,CH 3 > OCH 2 CH,CH,^) , ^»'l^b3©7J^M (CH,« CH 
,CH 3 , CH,CHjCH,f) R«»2X«3©k Fo^-/7MM+y 
S (O (CH 2 ) 2 OH, OCHjCH (OH) CH 3 f) A^Itt'nSltlXd 
R |( hR 2 t, J&^teR. l LR 3 £.lZ-m\Zf£-DT*^U>zS**>'m (OCH 2 0) 

r a * R i jSLZf-mizuibr^iM^(DR l x\^R.^^n^n^K\zniLi'X 

R 6 te7jc^^ ^>>^S (CH 2 C 6 H 5 ) . p-tHa*y^>yM (C 

H,c s H r p-OH) , ->^p^->;u^^;us (ch,c 6 h„) > 7xz;n 

(C 6 H 5 ) , y^P^yiH (C 6 H„) , ^ ^ XJUX^JkX (CH,CH,C 6 H 5 
) Rt^->^a>\^->;ux^;i/S (CH,CH,C 6 H M ) ^e>ltfn5ljft5S:St 
. R-tiTRJRRST, (CH.) . X^US (CHjCH,) WV7*Dt' 

;us (ch (ch,) ,) A^e>iBtfna«tft**«-r. R,te*^ug* x^jus, 

<V7 s Dfm n-7°ah°;kS (CHjCHjCH,) t-^^g (C (C 

hj ,) a*s»tffta«»us&«-r. 
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2. 5t*> R,ri«*lfc£, R^^h^r^m. R r R^t^Rs****^, R,# 

^>->'^s, mzMzR^zfRttftT-ji&T'&zm&m 1 iE*E<&»§3Mt:. 

.3. SC*. R,**^ h=*->*. R,rt**KS. R r R^tfRj****]^. R,# 
s<>z/)im. Mr^CR 7 &^R 8 7^*^;UST&£ItjRJJi 1 fE®cDl^^f*o 

4. R,#*&3E, R 3 *<* h^->S. R,, R r Rj&tfR^zkSUSir?* 
Rg^v^o^^^JU^^JUS, afctflcR^^^UXtf&SStJfc^ 1 fS$£<£>t*t# 

5. 5£=K R 2 #*b^->S, R,a<zKlfc*, R r R v R^tfR,****!!^. 

R B 7i«->^p^->;w^^;us, MtK{cR 8 ^^^-;u»T$)-5)if^^ i lemcoiJi^ 

6. Rj^*KI, R 3 **^ h + xS, R,» R r R s S.tXR 7 ^7K^^. 
R ( ^7xr;H, ^cjfJCR^/^l/StffeSWsR^ l nZWKDmmfco 

7. ■ s£«K R>^h*>-S. R R r R r R 5 $LZfR 
R ( ^7xZJH, 3£tf R / ^;UST? £ 3 SfisR^ 1 SE«cDm«#:. 

8. R 2 #*KX. R,*«* h^vX. R,. R r R 5 S^R ; ^7K^M^, 
R t #2 -7i-Jl/XfJH, a6^lCR s 7&^^;UST^>-5If5lc^ 1 !2«£cD|j§ag{* 

o 

9. R,a<*h R,*«tKK«, Rp R r Rs&CXR;^**^, 
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I 

10. 5£*. R>'7X^S> R,*<*h*->S, R r R r R^R^R^***^ 

11. st*. R,rt<;* h*->S, R,*«tKKS, R r R r R 5 &tf R,****!*^ 

12. 5£<*, R R 3 75^h^r->S, R r R,RZfiR R 6 

13. 5£#, Rj&tfR^^US, R 3 a<7kBfe£* R P R r R 5 ^^'R 7 ^7J< 

14. it*. R R.RUR^^^Jim, R v R v R s S.tXR 7 ^zK 
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